Objective: To examine the influence of farmers' market pricing and accessibility on willingness to shop at farmers' markets, among low-income women.
INTRODUCTION
Despite the health benefits associated with produce consumption, 1 most U.S. residents fall short of recommended consumption levels, with only 26% of US adults meeting vegetable recommendations and only 34% of US adults meeting fruit recommendations as of 2009. 2, 3 Those who are low-income commonly cite high prices and lack of accessibility as barriers to produce consumption. [4] [5] [6] [7] This lack of accessibility is concerning, as residential proximity to food venues with a wide variety of produce (e.g., supermarkets and farmers' markets) has been associated with lower body mass index (BMI) 8, 9 as well as fruit and vegetable consumption among lower income consumers. 10 Taken together, research suggests that when fruits and vegetables are less costly and more accessible, individuals are more likely to purchase and consume them. [11] [12] [13] [14] Farmer-to-consumer direct marketing of produce via farmers' markets, produce stands, or pick-your-own farms, is posited as an important strategy to promote produce consumption among low-income consumers who live in areas with low produce accessibility. 15, 16 These suggested strategies are driven by the expectation that farmers' market produce may cost less than produce found at traditional food venues. For example, a California study 17 found a 34% overall price savings between produce purchased at farmers' markets versus the average price of produce at proximal supermarkets. A North Carolina study 18 found an 18% overall price savings between produce at farmers' markets versus nearby supermarkets. Finally, consumers given vouchers for produce at a farmers' market bought more fruits and vegetables than consumers given vouchers for produce at a supermarket, 19 suggesting that consumers may prefer produce purchased at farmers' markets versus produce from supermarkets.
However, there is little published literature to document the direct relationship between shopping at farmers markets and increased fruit and vegetable consumption, though some evidence for effectiveness exists. A study by Kaiser Permanente 20 demonstrated increased fruit and vegetable consumption in patrons of worksite farmers' markets. Two Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) Farmers' Market Nutrition Program (FMNP) related studies have demonstrated increased fruit and vegetable consumption with participants given farmers' market coupons. 19 , 21 Evans et al 2012 22 found that introduction of farmers' markets in low-income areas increased fruit and vegetable consumption among community residents.
Low-income consumers tend to shop at farmers markets less frequently than their higher income counterparts, citing higher perceived price and limited access as barriers. 23 In terms of consumer proximity to farmers' markets, 1 study reported a range of 6 to 17 miles distance from consumers' homes to the farmers' market 24 and another study reported that customers traveled 17 to 18 minutes to reach the farmers' market. 25, 26 Little research has been conducted from a public health perspective to examine price savings or accessibility thresholds that are needed to motivate low-income consumers to patronize farmers' markets. This information is necessary as new federal public health initiatives are promoting direct marketing opportunities like farmers' market in an effort to increase access, availability, and consumption of fruits and vegetables. Therefore, the joint association of potential farmers' market price savings and increased accessibility of farmers' markets on willingness to shop at farmers' markets was examined among low-income women in eastern North Carolina.
METHODS

Theoretical Background
A method similar to an econometric technique known as "contingent valuation" was used for the purpose of understanding consumers' "stated preference" for shopping at the farmers' market given particular price and accessibility conditions. 27 
Study Participants
This study was ancillary to the Integrated Screening and Health Assessment, Prevention and Evaluation (InShape) Study to examine cardiovascular disease risk factor prevalence among low-income women of child-bearing age (18-44 years) receiving family planning services at the Pitt County Health Department Title X family planning clinic. Pitt County (population 171,134) 29 is located in North Carolina, with Greenville (pop. 84,554) 30 as its major city. Upon InShape enrollment, women were asked to participate further in a qualitative study investigating food shopping patterns. Participants were selected based on indicating interest on the InShape Study screening questionnaire. Attempts were made by the study staff to have equal representation of race, employment status, and rural/urban residence. Upon agreeing to participate, a meeting time and location were established to conduct the study interview. During the meeting, participants were informed of all aspects of the study and were offered a chance to ask questions. This study was approved by the university institutional review board and all participants provided written informed consent.
In-depth Interviews
In-depth, qualitative interview scripts were developed through expert consensus of the research team, with revisions made after pilot testing. Interviews were conducted by 2 trained interviewers (JM and SJP) with 37 women enrolled in the InShape Study. Interviews lasted between 45-60 minutes, and participants were compensated $20 for their time.
Questions assessed their food purchasing activity space to capture geographic patterns of their normal food shopping patterns and their use of food venues such as supermarkets, restaurants, and farmers' markets. As a part of the interview, participants were asked to complete a "contingent valuation" exercise wherein they were given a visual representation of different price and accessibility scenarios measuring their willingness to shop at a farmers' market when compared to a supermarket. The visual price and accessibility scenarios assessed the price for the same market basket of produce at a farmers' market versus a supermarket, and an indicator of access or time required driving to a farmers' market versus supermarket. In-depth interviews were audio recorded and transcribed verbatim for analysis by the same research staff that conducted the interviews (JM).
Price scenarios
To examine how price savings may facilitate farmers' market use, the farmers' market was assumed to confer a price savings, which is consistent with the majority of previous research, 17, 18, 31 including a research study in the same area where the interviews were conducted which found a price savings at farmers markets compared to supermarkets. 18 Percentage price savings (5, 10, 20, 30 , and 40 percent) were presented visually as discounts from a standard amount of $8, a realistic amount to be provided at the beginning of the market season by the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) Farmers' Market Nutrition Program.
Scenarios were presented to examine how 2 different "stimuli" (discounted price ("price") and increased produce quantity ("amount")) might influence participant's willingness to shop at farmers' markets. The first stimulus "price" was the actual price (dollar amount) that the consumer would pay at the farmers' market versus the supermarket for the same market basket of produce, given particular percent discounts at the farmers' market. For example, the 20% discount visually displayed the market basket priced at $6.40 at the farmers' market versus $8 at the supermarket.
The second stimulus "amount" was a picture of the amount of produce a consumer could procure at the farmers' market compared to the supermarket given the particular percent discount at the farmers' market. For example, a 20% discount from the standard amount of $8 at the farmers' market compared the supermarket would yield 15 vegetables (e.g., 10 squash and 5 bell peppers) at the farmers' market compared to 8 vegetables (e.g., 5 squash and 3 bell peppers) at the supermarket.
To determine prices of produce quantities, a member of the research team went to a local supermarket to establish the price per pound of various produce. The researcher then calculated the amount of produce that would fit under each hypothetical percent discounted amount at the farmers' market, given the per pound price of the produce at the supermarket.
A picture representation of the standard $8 amount was created, as well as a comparative picture for the amount of produce in each percentage discount category. The pictures representing produce at the standard and discounted prices were presented side-by-side for comparison. This second depiction was designed to learn about consumers who were motivated by greater quantity for a given price. To avoid bias due to vegetable preferences, participants were told not to focus on the type of vegetable but on the price and quantity, and were told to assume it was a market basket of their favorite produce.
Accessibility scenarios
To examine how accessibility may facilitate farmers' market use, the first 6 participants were given a condition where the farmers' market was assumed to be 5, 10, and 15 minutes further from the participants' residential address than the supermarket. The researchers then added a new condition to the interview guide, where the farmers' market was assumed to be 5, 10, and 15 minutes closer to the participants' residential address than the supermarket. Therefore, the first 6 recipients only received the "further" condition, and there were 31 participants who received both the "further" and "closer" conditions.
The price and accessibility scenarios were combined, so that there were a total of 4different scenarios, outlined in Figure 1 . In Scenario 1, women were told that the farmers' market was 5 minutes closer to their residential address than the supermarket, and they would receive a 5% discount on produce, shown by the actual price. The time factor incrementally changed to the farmers' market being 10 and 15 minutes closer than the supermarket, and the price discount factor changed to 10, 20, 30, and 40% discounts to represent price savings at the farmers' market versus supermarket for the same market basket of produce. Scenario 2 was similar to Scenario 1 except that women were told that the farmers' market was 5, 10, or 15 minutes further from their residential address than the supermarket.
In Scenario 3, women were told that the farmers' market was 5, 10, or 15 minutes closer to their residential address than the supermarket but the incremental price discounts were represented visually as the amounts of produce they could purchase for the discounted price. Scenario 4 was similar to Scenario 3 except that women were told that the farmers' market was 5, 10, or 15 minutes further than the supermarket.
The 6initially interviewed participants were shown only Scenarios 1 and 2 and thus were presented with 30 hypothetical purchase situations. Combining the various price and time factors or the 4scenarios yielded a total of 60 hypothetical purchase situations for the next 31 participants who were interviewed.
Analysis
Quantitative analysis-Each participant was assigned a "willingness to shop" score based on number of times she said "yes" to each purchasing situation. Frequencies and percentages of women willing to shop at a farmers' market for each price/accessibility situation were generated. Differences were examined between willingness to shop at farmers' markets by urban/rural residence, prior farmers' market shopping behavior, race, and employment status by comparing frequencies between strata. This stratification was done to see if different marketing strategies are needed to reach specific populations. Location of residence was assessed by mapping resident addresses and municipal boundaries using ArcGIS software (ArcMap version 10.0, ESRI Inc., Redlands, CA, USA, 2010). Urban was defined as living within a city municipal boundary, and Rural was defined as living outside of city municipal boundary. Given the small sample size, Fisher's exact test was used to examine associations between variables. All statistical analyses were conducted using R statistical software (R version 2.14.1, R Foundation for statistical Computing Vienna, Austria, 2011).
Qualitative analysis-After all in-depth interviews were transcribed verbatim, direct quotations relevant to participants' use of farmers' markets were extracted directly from the transcripts by the research team. Using the "willingness to shop" score, we selected 3 "positive deviants", or women who would shop at a farmers' market in every scenario, and 2 "negative deviants", or women who would never shop at a farmers' market. 32 Differences between positive and negative deviants were extracted and quotes were extracted from the interviews to provide clarity.
RESULTS
The mean age of participants was 27.6 years (range: 18-41 years). The majority reported African American race (59%), with the rest reporting Caucasian race (41%). The population was almost evenly split between urban (54%) and rural (46%) residence, employment status (Employed: 49%; Not employed: 51%), and Supplemental Nutrition Assistance Program (SNAP) use (Yes: 51%; No: 49%).
The majority of participants (except for 2 negative deviants, discussed below) indicated they would shop at a farmers' market in at least 1 scenario, and 3 participants indicated they would shop at a farmers' market in every scenario (positive deviants, also discussed below). There were 16 scenarios in which all participants were willing to shop at the farmers' market, all of which were when the farmers' market was closer to the residential address when compared to the supermarket. The scenarios where women were least willing to shop at a farmers' market were the scenarios in which the farmers' market offered a 5% discount but was 15 minutes further from the residential address.
Frequencies and percentages of women willing to shop at farmers' markets in each of the 4 scenarios are in Figure 2 . Participants were increasingly willing to shop at the farmers' market when the farmers' market was incrementally closer (Figures 2a and 2c ), and were decreasingly willing when the farmers' market was incrementally further (Figures 2b and  2d ).
Increasing levels of price savings increased the percentage of women willing to shop at the farmers' market compared to the supermarket. Increasing price savings appeared to attenuate the effect of increased distance (decreased accessibility) on willingness to shop at the farmers' market.
Overall, most consumers were motivated to shop at a farmers' market by the visual depiction of greater amount of produce purchased at a discount (the "amount stimulus", or a visual depiction of more produce for the same amount of money) compared to discounted price (the "price" stimulus, or less money for the same amount of produce).
The largest increase in willingness to shop at the farmers' market appeared at the 20% price savings level, particularly when there was less access (greater distance) to the farmers' market compared to the supermarket. This was consistent for both the price and amount stimuli. A statistically significant increase in willingness to shop at the market was found between the 10% and 20% discount when there was a 5 (p=.02) or 10 minute greater distance (p=.02)to the farmers' market in the price stimulus, and when there was a 15 minute greater distance to the farmers' market in the amount stimulus (p=0.02). For both the amount stimulus and the price stimulus, the sharpest decrease in willingness to shop at the farmers' market occurred when the farmers' market went from 10 minutes to 15 minutes further from the residential address (Figures 2 b and 2d ).
In the scenarios where the farmers' market was closer to the residential address, rural residents appeared slightly more willing than urban residents to shop at a farmers' market when it was closer, although the differences were not statistically significant. For example, in the scenarios where the farmers' market was 10 minutes closer, all rural residents indicated they would shop at the farmer's market at every level of price savings. By contrast, urban residents reported mixed interest in shopping at the farmers' market for all price and distance scenarios, whereby 100% willingness to shop at the farmers' market at any distance was only reached when the price savings reached 40%.
In nearly every scenario, participants who currently shopped at a farmers' market were more willing to shop at a farmers' market compared to those who do not currently shop at a farmers' market. Of the participants who answered yes on less than 75% of scenarios, 86% (12 out of 14) did not currently shop at a farmers' market. Of those who answered yes on more than 75% of scenarios, 43% did not currently shop at the farmers' market. The only exception to this was in the produce quantity stimulus, where both groups were nearly unanimous in their willingness to shop if the farmers' market was closer to their residential address than the supermarket.
There were no clear racial differences in willingness to shop at a farmers' market, and there were no statistically significant differences between willingness to shop at a farmers' market based upon employment status.
Qualitative feedback about farmers' markets was examined, comparing those willing to use the farmers' market in every scenario (n=3), or "positive deviants", and those who would never shop at the farmers' market (n=2), or "negative deviants". All of the positive deviants were African American, mean age of 31 years, and 2 of 3 did not currently shop at a farmers' market. The positive deviants mentioned price savings and the need to feed many people with constrained resources as reasons why they would shop at a farmers' market when it was both more and less accessible:
"Well I would like to try [the] farmers' market if the produce is cheaper …I would definitely like to try it."-Positive Deviant 1 (Non-Farmer's Market Shopper) "Quality and price, … it's worth it in the long run to just go ahead and go to the place you really want to go and get what you want, instead of going to the supermarket and not being satisfied, then having to go again, so now you've driven 2 times, that's a waste.". -Positive Deviant 2 (Farmers' Market Shopper) "I definitely would go. I still would go 'cause we have a lot of people to feed, so it's worth it to me to spend the extra dollar in gas and feed 3 more people."-Positive Deviant 2 (Farmers' Market Shopper)
The positive deviant that did not currently shop at the farmers' market reported personal access to a garden and unfamiliarity with farmers' markets as reasons for their current nonshopping status: "I just have never been introduced to it…probably if somebody were you know take me out there, or you know introduce me to it than I probably would go. Tell me how good the food is there, the vegetables and the produce…yeah. Because I do buy vegetables, so…." "No I just don't [shop at the farmers' market]. Well my grandma and my granddaddy got a garden so we go in there and get stuff out of the garden."
The negative deviants were an average age of 23.5 years, 1 black and 1 white, 1 in school and 1 not in school, and neither shopped at a farmers' market. Both of the negative deviants were interviewed with the initial and not the revised qualitative interview guide, which only included questions about the farmers' market being further than the supermarket. Despite this, participant responses seemed to indicate that they would not use a farmers' market regardless of greater accessibility (closer distance to residential address). Neither of the negative deviants suggested elevated price or distance as being a reason for them not shopping at a farmers' market. Participants cited lack of trust in farmers' market produce and lack of convenience as reasons they would never shop at a farmers' market: "I really don't trust the farmers' market…. Money don't make the world go round with me. I'd rather pay the extra to know where it comes from…" As well as convenience and it being outside of usual routine: "I mean it's my routine [shopping at supermarkets]. I guess because I am usually so busy, that convenience and things like that is like my most, really why I shop where I shop… if I had more time I would eventually visit the farmers' market, but right now I gotta be in and out".
DISCUSSION
Results suggest price was the most important factor increasing willingness to shop at a farmers' market among our sample of low-income women. Greater produce price savings appeared to ameliorate the negative effect of increased distance (lower accessibility) on willingness to shop at the market. This result is consistent with other studies suggesting price is a prominent factor in consumer decision-making relative to fruit and vegetable purchase and consumption. 7 In fact, Glanz and colleagues 28 reported that fruit and vegetable cost was most important to young low-income women. Price was also an important factor in low and moderate-income consumers' willingness to shop at farmers' markets in previous studies. 34, 35 Why an image may influence willingness to purchase perceived value differently than text or a numeric representation, especially for food items like fruits and vegetables, is unclear. In general, there is limited evidence in the literature for how the effects of food sale promotions are mediated by different promotional approaches. 36 No studies were found that compared a visual depiction of purchasing power versus nominal value. From a cognitive perspective, the visual depiction may assist comprehension of value through improved mental modeling, helping to better match perceived value to existing knowledge of value. 37 The principles of behavioral economics may also explain the findings of this paper. External cues like packaging and presentation can alter food decisions, a tactic used by food manufacturers and marketers to increase consumption of their foods. 38 Studies have demonstrated increased likelihood of purchase when there is a perception of greater value. 39 A picture of greater perceived purchasing power (amount of produce) may help the consumer (especially low-income consumers) understand the benefits they will receive for exchanging financial resources for that particular good (in this case, produce). 40, 41 This may encourage utilitarian attributes associated with goals of "getting more for the money" and eating healthier. 42 These results also indicate that the price point for produce is important, as the largest increase in consumer willingness to shop at the farmers' market appeared at the 20% price savings level. Previous studies suggest that produce at farmers' markets approaches this price point compared to supermarkets prices, 17, 18 thus current price points are within customer preferences Marketing strategies for farmers' markets should consider this price point.
In the current study, while price (represented by amount of produce shown) was the most important factor in women's willingness to shop at farmers' markets, distance to the farmers' market also proved influential. Results suggest maximum potential market usage likely occurs when markets are within a 15 minute driving distance from low-income areas. Baker et al found that Vermont farmers' market customers traveled 17-18 minutes to the market 25 and a review of the literature reported that farmers' market customers traveled an average of 6-17 miles to the market. 24 These studies were among higher income consumers who may have more time to shop and greater transportation resources than the population in the current study. Cultural differences may also explain the slight differences in findings between the current study and the previous studies, as the current study included a predominantly African American sample.
Not surprisingly, women who previously shopped at farmers' markets indicated greater willingness to shop at the farmers' market in each scenario compared those who did not currently shop at the farmers' market. These results suggest comfort with shopping in this environment may play a role in willingness to shop at farmers' markets. This finding is similar to that found in a study of farmers' market use in the WIC Farmers' Market Nutrition Program (WIC FMNP), where participants who had previously used the farmers' market as part of the program had higher farmers' market use rates. 43 Thus, interventions should familiarize women who have limited experience shopping at farmers' markets to encourage more women to shop at them. For low income shoppers, conducting "get to know the farmers' market" programs at WIC and SNAP sites may help better familiarize such potential patrons with this new shopping environment. Incentivizing farmers' market shopping through vouchers and coupons, accepting SNAP Electronic Benefit Transfer (EBT) and WIC Farmers Market Nutrition Program coupons, and increasing awareness of the location of the farmers' market and the potential price savings may also entice first time shoppers. 19, 21 Interestingly, the majority of the women who were most willing to go to the farmers' market, or "positive deviants", did not currently shop at the farmers' market. They cited reasons like lack of familiarity and already having access to a garden. The women who were least willing to shop at the farmers' market, "negative deviants", cited factors related to convenience and safety as reasons for not shopping at the farmers' market. Developing a better understanding of these consumers should be an aim for future research, as interventions could be effectively designed around the uncommon behaviors displayed by these women who were most and least willing to shop at the market. 32 An important strength of this research is that it provides some clarity to what percentage of price savings is required and how accessible the farmers' market must be in order to increase farmers' market use among low-income consumers. Consumers were presented with multiple representations (price versus amount) in order to assess the influence of price differentials, providing greater understanding of how different representations may influence willingness to shop. Lastly, learning more about what motivates low-income women to shop at farmers' markets will help inform how farmers' markets may stay economically viable in rural and low-income neighborhoods. Dissemination of these research findings may help others design successful programs to encourage use of farmers' markets among low-income consumers.
The limitations of this study include the small, purposeful sample, and lack of ability to generalize findings beyond low-income women. In addition, the produce presented in the scenarios was not individualized to the consumers' individual produce preferences, which may have influenced their responses. However, in the interviews, it was emphasized that the participant imagine their favorite produce as the produce purchased at the market, as opposed to what was pictured. The produce pictured represented current seasonal availability at the local farmers' market and supermarkets. Also, our results may be subject to social desirability bias, as the participants self-reported potential shopping behaviors versus investigators objectively tracking actual shopping behavior. Future studies should validate such self-reported behavior with behavior from actual market transactions. Two scenarios which may further clarify consumer behavior were not asked of participants: 1) identical price at the farmers' market compared to the supermarket, and 2) identical distance from the participants residence to the farmers' market or supermarket. Future research should investigate these scenarios. Finally, the revision to the qualitative interview guide is a limitation. However, iterative review of results and amending the methods is a frequently used qualitative strategy. 44 
CONCLUSIONS AND IMPLICATIONS
Participants in the present study shared "getting more for my money" and "quality for price" as important factors in the decision to shop at a farmers' market, even if that meant a longer drive to the farmers' market. Further, participants were more aware of the quantity or amount of produce purchased rather than the price of the produce purchased.
Consumer willingness to shop at farmers' markets is influenced by multiple factors, including product pricing, representation of pricing, and accessibility. Understanding consumer preferences is important to the success of any intervention to increase population fruit and vegetable consumption. Understanding consumer preferences is also important to inform economic vitality of farmers' markets. Future farmers' market planning efforts should take into account such consumer-level preferences. 
